The fragmentation mechanisms of the title compounds upon impact with 12 and 60 eV have been studied using mass spectrometry. The molecular ions of the compounds undergo fragmentation involving both the ruptures of bonds and skeleton rearrangements followed by formation of oddelectron ions. The fragmentation pattern is considerably influenced by the nature of the 2-and 3-substituents in the dihydrothiophene ring.
Introduction
Recently [1] [2] [3] we have initiated a theoretical and experimental study of the pathways and regularities of electron impact (EI) induced fragmentation of new series of pyrroles 4 and thiophenes, 5 which became accessible by our new approach for a number of heterocyclic systems based on interaction between metallated unsaturated compounds and heterocumulenes. 6, 7 Position and nature of ring substituents of 2-(thienyl)amines have been shown 1, 2 to affect the preference of EI-MS-induced fragmentation pathways. Whereas the fragmentation of 3-methyland 5-methyl-2-(thienyl)amines starts mainly from the isomeric thiopyran form of the molecular ion, 2 the decomposition of derivatives containing an ethyl group in the position 3 (instead of a methyl group) occurs both by elimination of fragments from the substituents (3-Et and 2-NR 1 R 2 )
and rupture of the thiophene ring. In the case of the 5-tert-butyl-substituted derivatives, the latter process (the decomposition of the heterocyclic system) is not observed. 2 The similarity of fragmentation pathways induced by rupture of various heterocyclic bonds observed in the mass spectra of unsubstituted secondary and tertiary 2-(thienyl)amines, 1 
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Nevertheless, for a complete understanding of the EI-induced fragmentation of sulfurcontaining heterocycles, including the secondary 2-(thienyl)amines, it seemed relevant to examine the mass spectra of their tautomeric N-[2(5H)-thienyliden]amines, the more so that information of this kind is absent in the literature. Recently we convincingly proved the aminoimino tautomerism of N-monosubstituted (thienyl)amines. 8 In the framework of our synthetic investigations 6 we developed a method for the synthesis of
5]dec-3-en-2-yliden)amines 9 (4, 5) and studied their mass-spectral behavior. It should be emphasized that the presence of two substituents in the ring position 5 strictly fixes the iminoform of these compounds, thus ruling out the contribution of thiophene structures to the character and pathway of EI-induced molecular ion fragmentation.
Since in these compounds two different heteroatoms are present, it is evident that the pathway and character of the EI-induced fragmentation of their molecular ions can be determined by both the nitrogen and the sulfur atoms as ionization centers, analogous to the fragmentation mode of 2-(thienyl)amines. Table 1 In the 60 eV mass spectra of compounds 1-3 the molecular ion peaks are also present (Table  1) , but their intensity is decreased by a factor 0.4 (from 85 to 34%) in going from 1 (with NMe substituent) to 3 (with N-i-Pr substituent), suggesting a lower stability of the molecular ion of 3. Even at 12 eV ( Table 1 ) the intensity of the molecular ion peak of 3 was 75% (lowest in the 1-5 series). This is consistent with the known fact that cleavage of the C-C and C-N bonds (elimination of fragments from alkyl substituents) in amine molecular ions occurs more easily with increasing length and branching of the alkyl substituent leading to the formation of stable ammonium ions10 thus destabilizing [М] + . The characteristic pathways of molecular ion fragmentation involve both bond cleavage followed by elimination of the methyl radical (ion a) (for 1-3) , hydrogen atom (ion b) and sulfanyl radical (ion c) (for 1 and 2) , and skeleton rearrangements of the molecular ion, which are ascribed to the loss of C 3 H 6 (ion d), C 2 H 2 S (ion e) and C 3 H 6 S (ion f). The appearance of the peaks of ions d-f in the mass spectra seems to be caused by isomerization of molecular ions of 1-
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Results and Discussion
followed by a fragmentation of the retro-diene reaction type.
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It can be seen from Table 1 In conclusion, the molecular ions of 1-5 generated upon electron impact undergo fragmentation involving both rupture of bonds (ions a-c) and skeleton rearrangements followed by the formation of odd-electron ions (d-f). The fragmentation pattern is considerably influenced by the nature of the 2-and 5-substituents in the dihydrothiophene ring.
Experimental Section
General Procedures. The synthesis of the compounds 1-5 has been described earlier. 9 Mass spectra were recorded on an LKB-2091 instrument at 12 and 60 eV. The accelerating voltage was 2.3 kV, and the ion source temperature was 250 °C. Samples were introduced into the ion source directly and via gas chromatographic inlet (SE-54, 30 m, 250 °C). The temperature was programmed from 70 to 250 °C at the rate of 10 °C·min −1 .
